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[m^&mi 0007 
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S?S]|] KIM, JONG LAE 

[?°J§^S5] 720312-1017915 

134-841 
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[^3] KR 
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- [-S-^il 

^ A2 *§^S\o] o X j L> o]-i- - ^ ± ^ 7 fl«.^ f^*}^ "cHMM 

-§-%=iq- ^ *ih #^-4 *fl2 AfoHH ^€ -8-^ 3717]- 

^ £U, ^± cgol Ui\6\] *]3- t}^ ^oj-ol ol7>5]^ ^ 7flSl 2}-i: ^-g- #o_ 

S. 1 
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4^ 51^]<y ^ 3.*} #*l-§- ^ H^^l^El S^1^:{THIN FILM TRANSISTOR ARRAY 
PANEL FOR MULTI-DOMAIN LIQUID CRYSTAL DISPLAY} 
[51^2] ^] 

51 l£ *fll ^HH] ttj-S. S a] tiVnV h^H^I^&I S^l^ 

£ 2sq- £ 3^: zj-zj- £ i^ ii-ir*}^ in-nr*H tfltb ^^s^Iji, 

51 4^r -g- ^r^^ ^li ^Al^cH] tt]-g- ^ ^a] s^^oIji, 

51 5^ -g- *fl2 ^A] ofl el] 4=. 6fl^ S a] «v^- B^fi^liEi iE^^ 

51 6-8- *fl3 ^Al^ofl n}-g. oji^ S A] wv^ H31*li£i £Al^s] 

51 7-8: 51 65] VII-VII'^H cfltl" ^5lolJl ( 

51 8 ^^1 51 10^ A 7 A 7fl3 tfl^l ^15 ^HH <S?3 1^1 

51 11-8- -g- ^"^^ ^6 ^Al^oll ^ ofl^ H^^l^iEi SAl^oJ 

51 mr *fl6 o}-s ojj^ aA] sl^olJi, 
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£ 13-8: 47 ^Al^ofl oj-s ofl^ aA ] ^.g. «Vn| e^a^ lAl^o] 

£ 14 £ 16£- ZfZf 47 vfl*l 49 -g*HH oHE- ^ 

£ 17£- 410 -gA]oflof| ofl^j B^*]^ 5.*)$: 

£ 18£r 410 4^ ^3 SAl #*1<£| J^S.£o]c)-. 

SA] #*)^ ^-f- #^-4 ^ (color filter) ^3<H 

*l ^^)# <§^*H ^>1:^ «fl<I# ^^IJL, o]« -§-*fl *|cq ^3)-^ 
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*H ^7fl sfligCLS. oi^rH " = ^(fringe field)* *>T-8-*M 

1-7] « ^*Kr «<H^ 7l^r $H1 ol^ s[ ± ^ ^ ^ 

ofl ^ #7l* ^*fl #0.5.^ #7H S]*H ^ltf* oj-g-^l-^ 6fl^ 

^}JL ^ VJ f 71^1 5£fe W *H*f *7l» %^*H ^7fl sfl^ 1-71 

^*R=- ^ M3<>1 ^HW. 5£, #7l# $^«Hr « 0 >^ «Al 1-711- <§^*>7l W 

t£5l sgSLsL *>7ll4 71^^ ^A^o) <5}JE1JL ^ SAl ^1^ ^ 

a o^-ir 4#*M1 fefe §-*fl3 0 l JEE^l 1-71 M- ^fl^S <£*M 7fl^-#ol 
4. ■ 
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[«^^ ^ ^ 4-8-] 

<24> ^l^AS^ *i<2 7l*. <#7] 7}% $W 911= m Wfl^d, A oM 

«fl^^ ^"71 ^12 afl^o] JH^H ^*Kr ^ o^Jl, ^7fl^-oll 

2l*H ^^O.S. *fll ^ *fl2 3^ ^71 *lll tifl^ ^-71 

^12 Hfl^ol JE^fs}-^ ^ ^ ^ ^^°>Cf 3^3<H Stl^ ^"71 afll ^ *fl2 2}-4l # 

^ ^7^ ^ f^*Rr Jf«"fr 7>^1^ « D >^ ^1H ^ 

A oM afll tifl^H g ^V7l *fl2 tifl-*Hl 3^7>7> ^ o^^H ol^ ^ ^}o] ^ 

<25> ol nfl, *fll 5±± <$7] afll tifl^ ^ # 7 1 ^2 «ll*H 3^7>7> AA 

=H 5U^r *1U 44 ^ if-^- ^ oljl, ^7l ^11 ^ 

<#7) ^1 ufl^ ^ ^"71 ^2 «fl^oll 3^-7>7V AA 9*^°] 91^ 42 SBi ^^-g- 
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#7l XU S\-± ^^-§- «VnV E^^^ E ^ ^ ^ # 7 j ^ afl^ 

^ #7l Xl2 Wfl^l ^ #7l XU Si^L, #7l Xl2 3[± ^[^-g- ^ V 

^ H^^l^Ei^ ##9) # 7 J XU afl*}, *\7] #7l Xl2 afl^l ^ #7l XU 2^1 ^ 
^"4 #7) ytfr XH x^-g- ^ B^T^Ef^ ^^l a o V 7 ) 4! 
Wfl^l, ##2) #7l Xl2 Hfl^l ^ #71 ^ XH #^"4 o^^H ol^ - ol^. 

J2L, #7l X| 2 wfl^ m wfl^* 3 if-^- ^ ^Cf. o] 
^ #71 XU SMi *l^-g- ^ H^^l^E-1^ 7>7l #2] #7l XU tifl^, 7>7l #2} #7l 

XI 2 wfl^i ^ #71 XU ^ <£^z\°] 3151, #71 Xl2 #^--§- «m H^fl^l^ 

^ ^3 #71 XU aflAi, 7>7l ^ #71 XI 2 tifl^l ^ #71 XI 1 *d^4 

<X SJiHX, #71 ^fl<H *}q-g- ^ E^SX^b #71 XU #71 Xl3 

tifl^d ^ #7l ^ XH ^4 ^^sl'X SZ71M-, #71 xli ^ #^-g- «>bv H^^l^i 

^fe ^71 ^ #71 XI 1 tifl-Jd, 7>7l ^ #71 XI 2 »fl^fi ^ #71 XI 1 ^ ^4 
£l<X SlJl, #71 Xl2 $± ^i^-g- ^ H^l^TT #71 XI 1 afl^d, #7l Xl3 

wfl^d ^ #71 XU #^-4 <£;i£i<X 5a_o^, #7l ^ xl<X ^-g- ^ J=3H^ 
3Sr #71 XI 1 «11^, #71 X12 afl^ ^ #71 ^ XH #^"4 

Si* ^ 5U4. 

BE, #71 ^ XH #71 XU ^7fl^-^> f^iL SlJL, #7l 

Xll 2(- <?!^5l<X SU, #71 XI 2 51-41 &^2) ^fl-f^- f^i *Rr ^ ^^M: 
iX 5L^>7m, #7l ^ #71 XI 1 ^ #71 X12 sl-i 
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<29> je, ^7) *\]2 n± %7fl^ ^7) 42 ^^Hr 7}S. 

°l^Tr *fl2 « C V*J: ^7fl^-# 7>^ ^ $JU, ^7} *fll ^ afl'2 *1^8r #7} 

<30> ol xtfl , #7l ^2 «fl ^d^if jE^>Jl ojo.^ ^"71 ^l]l #7} A]2 

<31> %Vj7S. £}<^ Mj-^cq ^Al^ofl tfl*H ^O) 4=^Kr 7l# £ 

<>HH -f"^ 7j-^l 7>7> -g-o]^] ^Al^- ^ o^^S. ^ 

£ t^^8r 7>x] ^-oi*> ^Efls. <^7H1^ ^a^h ^ 

4. «^MH mm -H-^Vtb cfl^fl^^ ^oj^ £l g y.^- ».^cf. ^, 

*h ^ , # ^ °l ^ ^f-g- "SHI" 9X^3. °l£r 4^ $H« 

^ ^-g- $H" 91^3. ^ nflofl^ ^7_H] c}s. «.«ol 30. s-^vcf. 

<33> i^^r %Kll3. S}o} ^- ^-tgo) ^Al^cH] = cf^ £Tjfl ol ofl^ S /| ^ 
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<34> E 1^ ^ *fll ^Al^ofl rrj-e 5.^1 ^l-g- ^ H^l^ 3*1^ 

tifl^iioiji, £ 2^ s. 3£- ^ s. isi n-ir>jd4 iii-nr*Hl ^ ^^ 0 )ji t s. 

<35> £ ^1 ^Al^ofl H}-^- 5*1 #*l*f E^fl^^Ei SAl^, oys]- 

<36> WV^- H^^l^B] aAl^ofl^ 711 olB^K 121)21- 3HEi^U71)°l SSHH ^ ^ ^ 

# 7l§ ^i^(Vcom)7> ^7>£]^ -fi-*l *i^Md(131a, 131b H TflolH 

*i(121)-4 M-^>7fl 5U^. °1 7flolB^(121)^: *?H^ ^> £ 

^rS\JL, dH^Cm)* -§-«H^. ^ a]^7> ^sM, -fi-*l ^*!(131a, 131b)^^ 

7l§ ^7> ^17^4. 
<37> z}- §Mi ^ofl^ 7flolB^l(121)<Hl ^(123c), 

(171)°fl ^(173c) ^ ^ *1H ^^-(178)^1 <S^sM i=3l 

91 ^(1750)-!: 7>^1^ « 0 HV ^ «Vn| H^^1^B^7> ^t^j ^sq<H 9X^. 

<38> gc f z}- <^«ofl^ 27fl^ ^± #^-(190a, 190b) °] <g^s)<H ^ *H 

^(178)^ ^(190a, 190b) 4 -g-^Mg ^^-g- °l-f-Jl °ll- a}o}^ ^ 

Cdcea^f Cdceb^Jl S^l^tf. ¥ #^-(190a, 190b)£ ^3 &*1^ ^ 
^ ^1^(270)^ A}oHl ojj^ ^^7l# ^^^Jl, ZL -g-^ z|z}- Clca^ ClcbsL 

SAlt!-^. 5E, *S-<8= *1H ^^-(178)^8: -fr^l #^d(131a, 131b) *M*I *H°11 -B-^) ^ 
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<39> ^^(I90a, 190b)^r -^--ft-sH 9X3., ^^"(178)32)-^ -§-^ ^a\) 

<40> i^rgofl 14=- 6n>g ^ #^-(190a, 190b)^ ^7fl^-(192a, 192b, 

194a, 194b, 195a, 195b)» 7}*1^, o] ^7fl-^(192a, 192b, 194a, 194b, 195a, 195b)« 
H o v ^ ^(178H -FHfrli 4 s «o V ^ *1H ^^-(178)2f ^ 

7fl^-(192a, 192b, 194a, 194b, 195a, 195b)7> ^7fl^-#(192a, 192b, 

194a, 194b, 195a, 195b) -fr-fr*)^ *\]°) 178)^1 ^ 

<41> ^ *\}o] ^)6\] ^}<^ ofl^ ^^ 7 > ^^Afl- 7^^^ ^-f- 

"i, ^ -8- IMS ^1-^ ^<y-°l < e]7>i|£^- ^-o.s*| oje^ 

<42> w 0 v*j: ^<>| ^ Vdce^ Vd^ -g-^^S, -g-tifl ^ofl £|<5H Tfll sj-^ 

*l^Kl90a)^ #<y-(Va)£- 
<43> Va=Vd>Cdcea/(Cdcea+Clca) olJL, 

<44> ^2 ^l^-(190b)^ ^°J-(Vb)^ 
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<45> Vb=Vd>Cdecb/(Cdecb+Clcb) 

<46> ^ JHH ^ ^(Vdec^dH H-tf ¥ ^ ^(Va, Vb)iLcf 3. 

<47> *V^, *>q-^ 5^ vfloflAi ^.j. q.-ol =- c£<*o^ ^ *}o}7} 14^ #7)1 

<48> o) nfl, 5)-^ ^(190a)^ #<y-(Va)-g- *fl2 S*-±. *l^(190b)£| ^(Vb £ 

<49> Cdcea/(Cdcea+Clca) > Cdceb/(Cdceb+Clcb) 

<so> # nv^s.s. Cdcea, Clca, Cdceb, Clcb* ^3j*>^ &t±. ^ -g-^ *fll 

^ afl2 sj-i #^-(190a, 190b) 4 « C V^= #^-(178)c>l f^Hr ^^t^ 

<51> ZL5^, ^AHH 4^ ojl^ SA ] ^ofl tflSH 

<52> =LZ\T£, ^ H^fl^l^Ei SAl^ofl tfl«H ^ ^ ^] ^ ^t^t]-. 

<53> ^ 71^(110) $H 711 °lH^i( 121H ^3°! 21^, Til Ol H4i (121)4 iH^*f£^- 

31°lEiA}( 171 )oj ojcf. 7lloiB^(121)3l- CllolE^dyD^. ^ s ££=H 91SL 

°1 °H-°1 ojs.- 3^ cg^ofl^ Til olH ^^-(123c), 4ii #^-(173c) ^ ^ell 

^ #^-(175c)£l 3^># ^ ^H-g- E^^^Ei7> ^>M-^ ^^5]^ ol JI, 

^ *11<H #-^(178)4 >fll * *112 Sj-i ^(190a, 190b)°l ^ ^3<H &*=k 
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<54> « 0 H£ afloj-g. aVn}- E^j^iE-j^ «J-^= ^( 178H1 ^S^TT Ajjr #<£-gr 

^1*1-71 ^tl- ^ *lH-§- ^ TijolB *i^-(123c), 4ii ^ 

(173c) ^ 2=31*1 *d^(175c)^ AA 7flolB^(121) , dH^mi) ^ ^ *1H 
(178)^1 SU4. ^ '€^(178)4 ^*>3 ^^Kpre-ti lt)» 

^7) *)H ^"lo} ^-f- ^(270) -43 A}ojofl « 0 V*j: ^ ^ 

^W". ^7H ^ ^^-dys)^ c-11olEiAj(i71)* ^*Rr #3HH 

<55> ^ ^12 Sj-dti ^(190a, 190b)^r ^^(171)^1^ TlHB 121) jz}- ^S^l 

S^U, ^ ^^-(178)4 ^^^H -g-^ £^-§: oj^-ji 

<56> H^l^i SA^dfl tflSH Z}- §^ JIS^}^ ^1*1 ^t^. 

<57> ;g<g 71^(110) 3H1 7>S. «o V ^S. 7flolH^i(121)ol 7flo]E 

(123c)o] 7lMB*I(12lH "^sM 5M. TlMH^K 121)3 ^^1^ TlMH sfl;EL(125) 
7> Xinf. S 71^(110) *lll ^ ^2 -B-^l 3i^I(131a, 131b)^ 

afll ifl^] *fl4 -f}-*l *I^-(133a, 133b, 134a, 134b H ^ ^ ^ 2 -fr*l 

^^(131a, 131b)£r 4 sj-^i ^olH^r ^-^-fr ^ S^M" #313-2.5.^ 

7}S, »^<L3. 3X3- m ^ ^12 *i^-(133a, 133b)^r AA Al ^ *fl2 -fi-*l ^1 

^d(131a, 131b)iL^&| A-fls. ^^.S. «£<H ;*fl3 ^ *H4 -fM #^-(134a, 134b) 

(131a), *lll ^ *fl3 -fi-*l ^^-(1333, 134a)Jl5. °]-¥-<H*1tt o.^ ufl^jz}- *fl2 
€^l(131a), 312 ^ ^4 -R-*l #^-(133b, 134b)-°B 0]=^^^ ^ 2 o.^ yfl^^. ^s. 

^\^-6r °}^-3 91^. Tfloje «l]^(i2i ( 123a, 123b, 123c, 125) ^ -fr^l ^1^" «fl 
^(131, 133a, 133b, 133c, 133d )^ iHf-^ £^ ^ 3# 
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c dl SE^f- ^ ^ ^-2.5. °l-?-<H^ ^oo}, ^_o_ofl trf^A^ l-e] 33^3 JHSol 

Cr EEtt Mo ^ t^-S °l-?-<H*l^ ^1#4, ^* 0 Vo] 3. Al Ag f-AS. ^1^- 

t1)o]e tifl ^(121, 123a, 123b, 123c, 125) £ 4*1 ^ ufl*](131a, 131b, 133a, 
133b, 134a, 134b) 4 SHfe- 7flo]3 ;g 140 )°1 &t}. 

TlMB ^<3^(140) SHlfe- ^± -^^ aVjEaflB o]^^^l a> £ ^^ (151) 

154cH 9X^. #£^(151, 154c)£r B^l^s] *fl^.g- 

aKE*fl§Kl54c)4 dH^Cm) <>1-bH1 ^l^Kr c-flolE^^- aV£^#(151)^r £ 
^£^1#(151, 154c )^ ^oflir ^^A>o] = cc^ n ^ ^-i-ol jx-^H^. ^ 
=H 5U^ n+ ^isf Hl^^ fl-^ #HS ^-l-^^l *i*<H3 ^##(161, 163c, 

165c H ^^^°\ 5*4. 

*11Md ^##(161, 163c, 165c) ^ 7\] °}m ^^^"(140) $Hfe dH^i afl^Cm, 
173c, 175c, 179) ©1 «fl<d(171, 173c, 175c, 179) H 0 > ^ 

S. ^^S)<H 711 121)4 ja^>*H ^# ^4*Rr Cl)^B^(171), 

#(17lH <&%S\°] 91tt ±^ #^(173c), TllolB ^q-(123c) ^bM^H tfl**Kn &±=. 
^ ^^-(173c)4 tflU^jl 91S= €^-(175c), 4 -¥-3. 3 5. <g^* 

HH^s} ^1^(179)* i^Vcf. 

£& 7HolH^(121)4 cflolE^C 171)0] ja*>^^ o]^ iflofl^ ^ *lH 

€^■(178, 178a, 178b, 178c) °1 $^£|<H ojt}. ©] nfl t «j-^= *iH €^(178, 178a, 
178b, 178c)£- =ell9J €#(175c)4 91 JL, ^ £^2] #7]Jf 

(178)4 iHM SL<9=4 7Ml-?-(178a, 178b, 178c )S. o}^o]^\ ojcf. 
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<62> tiMEi Hfl^(171, 173c, 175c, 179) ^ *IM #^-(178, 178a, 178b, 178c )^ 



^.H, ^5}^ #el 2}-^ ^o) Cr JE^r Mo ^ 

Al Hlrr Ag ^ ^JlS. ol^o^i. A]2^9\ ol^fo s 

<63> cflolE^ tifl ^ (171, 173c, 175c, 179) ^H^r ^ fl^ SE^r -fM ^<?1^S o)^ 

<H*1 JiS ^(180)01 9Xt±. 

<64> ^^-(180) afll ^ *ll2 #^-(190a, 190b)°l 91^. *fll ^ 

^ *l^-(190a)-gr tb ^ *S-^ ^7fl^-(192a, 192b)« 7^11 flu, z]}2 &± 

(190b)£r ^ aj-^ ^ 7 fl^-(194a, 194b, 195a, 195b)# 7}x]51 ^>Hd w o v 

^ ^711-?- (192a, 192b, 193a, 193b, 194a, 194b, 195a, 195b) ^ Q± ^^g- ^}S, «V 
£*Rr *H H J:^i o]^-ZL o) nfl, ^7fl-^-(192a, 192b, 

194a, 194b, 195a, 195b)^ ^ *fl<H ^^-(178, 178a, 178b, 178c)4 ^th}. 

<65> n}i ^ ^2 ^(190a, 190b )£ <S^-g- «V£-sHr ^ 

<L3, *}<*\ tiV^i tfl^J-g- oI^jl 01 cf. 

<66> 3^ ^(i90a)^- ^12 Sj-i ^i^-(190b)-i- M-r-fe ^Itt 7tic>lB*i(12lH tfl 

*H 45° # w.«.( 193ai 1935)521. ^3]-g- o]j=l^ -^-^0.3. ^g-SlJl, o]^ 450=. 

¥ -¥-^-(193a, 193b )°1 ol=^ ^ofl tiller] ^o] 7 > ^cf. HI, 45°» 

^ ^-g-(193a, 193b) ^ *\3. ^zJ-£. oj^-jz 5100], ^^-(I33a, 133b )^ ^ 
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<67> £ ^HHH^ ^12 Q± *l^(190b)°l ^?>\£- -g-^£]o| SZ^-c-l] x\\2 &± ^ 

(i90b)-8- #3. ^7fl^-(i9D^ t11o1b^(121)4 M-^VtA ^s]<H oicf. 

¥ 7fls] ^12 sBi *I^(190b)£- ^7fl^-(l91)°fl cfl^H ^d >^t 

<68> £ iL 3^(180) $Hfe ^.^^-(180)^ TflojE ^^^ v (121)^: ^*SHr 

(183)1- *«H TflolH^K 121)21 a] 125)^ ^^fe iL2 ^-^(95)^, HJl^ 

(180)1- «*Rr ^#^-(184)1- -f-^H ^13^ (171)3 A]^(i79)sq- ^sl^r 
US ^-^fl(97)7> Slcf. <^7H, ^(190a, 190b)^ US ^-7fl(95, 

97)^ IZCKindium zinc oxide)S °l-¥-<>l^ ojcf. s\-± #-^(190a, 190b) ^ ilS 
^^(95, 97)tt IT05. ^5. Sit}. 

<69> oI^a^ ^ ^^. (190aj 190 b)^; <^-g- cf^o] £D flo]o. S ^-^>7l ^tb 

^7fl-^- ^^(191, 192a, 192b, 194a, 194b, 195a, 195b)# A*\*\ , ^7fl^-(191, 192a, 
192b, 194a, 194b, 195a, 195b)^ *#H= *IM #^-(178, 178a, 178b, 178c)^ f^^M 
9X^. ^r, 0 -3^ 3L*\ $HH h>e^1- nil *1H €^"(178, 178a, 178b, 178c) 

°1 ^7fl^-(191, 192a, 192b, 194a, 194b, 195a, 195b)!- ^ 
*\}°] ^^"(178, 178a, 178b, 178c ^7^(191, 192a, 192b, 194a, 194b, 195a, 195b) 

<70> ^.3g f ^ n)o) ^^-(178, 178a, 178b, 178c )£: TiHH «fl^(121, 123c, 125) 

#°fl ^rS. $lt\-. SL, « 0 V^= ^^"(178, 178a, 178b, 178c) li 

BK180)* ^s. sicf. 

<71> X^eJ S^l^M C)|sH # C| ^Afl*l ^^tb^. 
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<72> -fM f-2} *f-T$i& ^o^ 0]*LO]X) 71^(210)^ 0>Efl ^ofl ^Afl^. ^7]^}7] 

W 1-^ ^(220)^ ^, ^a] ^^Ei(230) ^ I TO IZO f-2} -f-^tl: £ 

€ -§-^5. °1^<H^ oi^ ^-f- *i^-(270)°l 214. 
< 73 > ofl^^ (3)ol i ^sjol oi^ ofl^ -g-T^ s}-^ €^-(190a, 190b)4 ^4 ^(270) 

Aj-Ojo]! #7))7} o] 7 }S\7] ^o\]X] ZL ^7}7} 71^(110)4 71^(210)^1 

tfls><^ o. ol= £ s. afligsH oiji, -g-2] -fr;^ ol« 0 >^^- 7 >3l4. ^ 71^(110) 
2f ^ 7l^-(210)^r sMi #^-(190a, 190b)^l ^3 (230)^1- tfl-§-*H ^^>7ll 
£^ ^H£4. 

<74> ol^Tll *>^, ^ <^^^r ^711-^(191, 192a, 192b, 194a, 194b, 195a, 195b) ^ 

*iq-(190a, 190b)2l ^7ll(l93a, 193bHl ^1*H 4^ ^£pflo]^s. £^=14. 
5E, HJ"^ *1H ^(178, 178a, 178b, 178c)°fl 21§V^ S-*^ S.*H*1 ^2} afl 

<^ ?_M3*fl*14. 

<75> a*V, *lll sj-i. *i^-(190a)4 ^12 s}-ii ^(190b)°ll 4€- ^^7> <?]7l-£l£^ 

t°s^ ^ ^1^-8: ^ 5U4. 

<76> $HHfe ofl^ «-A>7> ^-21 ^-fr 0l« o V^^. 7^ ^ 71^(110, 210)^1 Vft*}^ ^ 

wn^°l 5a ^ ^-fl- <^5L #&JL4, #3 -H-3M: °1^# ^ £-71-!- 7m 

(110, 210H1 ^ afl^H °-^#(3)* &4. 

<77> £ 1 tfl*l 30_g_ £A]£] aVoj- E^iEi a^l^ ^-Sfe" 52121 Af^l -i] ^ 

-f-sH ^12€ 3°14, *fll ^*HH1 4€- *m H^^l^El 1^1^ 4^1 2| Af^l AlZl- 
^lSl- ^JE SlSrti}, °1 ^-f^xr 31°] 3 aflAj^ ^ ^^-ol al^ 
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^ ^ ^#^) 3f^iL5. oil- 37fl#2] sg ^ Bfl^o] 

*J fl-ifS ^ 3fl^*}7l 1r°14. ^l^tV *ll2: ^^ofl 

£*1 W '^i- 7>^i^Hl7il °^7^ SSfe'^Hf 

<78> olA o V^ ^ ofl^ SA ] ^joflAi Snflo] o. ctf^g. ^ ;g 7 flJ=L 7 l- 

Si^, i^l^ <tf^ «ll*H HTfl <3*^Hr4. 

<79> 3c. 5^- ^gsl *ll2 °-*)^ 3.*} ^ B^fl^l^Ei a^m^ 

5^ *112 SMi #^-(190b)°l ^^-(CHl 2l*H ^^\o] &i=Hr ^ll^^Jl 

^ *fli ^H^l- -§^*}4. 
<si> *lli ^ ^12 ^hha-^ ^ ^^. (190a> 19 ob)^; 71 14 ^1^ ig-e] ^ h 

<82> i 6^ ^-^sl *fl3 ^Al^lofl 4^. on^ SAl ;^_g_ ^ E^j7lA El 5>m<i| 

Hfl^lsoiji, £ 70. £ 6 cq vn-vir*Hl cfl^- ^-^soi^, £8f ^ *fl3 ^^1 

<^H1 aj-^- on^g s^l ^-^21 sl^£ol4. 
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iHg^ m ^*HH ^ &*} hv^- je^l^Ei ojsj. 

S^^l^B] TflolB afl^(i21), HH E^(m) , -fi-*l 3*^d(131) f-S] 7l£- «fl 

^.e-IM- ^13 ^MHH^b z]- 5)- 4. cg^nj-cf 37fls] B^I^eKTI, T2, T3)7> 

Hfl^slJl, ^(178H 2}-^ 1903)4^ -8-%=^ ^tM: , 

^^-(190a)2|- *fl2 ^^-(190b)-i- -%-^<L3- ^SRr ^ ^(176)°1 «g>$ 

*fl3 ^*HH 4s ofl^ K x\ #*HH 4 sj-^ ^^Utt 7llolH-^(121)ofl 
°i 5U^r Tflole ^(I21a), ^olEiAKi71)^l ^^o] oi^ ^ #^-(173ab) ^ afll 
2^ ^(190aH 9X1= =efl^l #^-(175a)* 5£^Kr *fll ^ "J-tq- 

H^^l^EKTlO, 7floje^(121)ofl o^^^o^ ol^ TflojE ^^. (123c ) ) ^cj-o) c) 

°lB^(i71)ofl o^S]^ Sa^r ^ 3^Kl73c) ^ ^ ^(178H1 ^^^^ Slfe 

-E-^o] ^^•'(175c)# 7>^1^ ^ *1H ^i^-g- ^ H^^)^Ei(T2), ^ t1)o)e 
Ai(12lHl <£%S\°] 9X^ TllolE £=-(l23b), *> 7 ] cjo] d]olE^(171)ofl ol^ 

±^ ^(173ab) ^ ^ ^(190aH SX^r ^)9l ^^(175b)^ 7\A 

^ ^12 #^-§- ^®x)^K\m)7} aa *>m-^ <§^3<h <&a. 

a o v ^ *D<H ^(178)^ ^11 sMi ^(190a)4 -§-^ °l-f-Jl o iJ1> 3^ 

^^Hl^r ^ #^-(1903)^ ^^^^i 91tt ^ #^-(176)°j 31 3-, 

^^-(176)^ A}2 s[± ^(190b)^l- =5^*H ^l^-(190a)^ ^12 ty± ^ 

(190b)# ^^-tbcf. 
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<87> £ 8°\)^xr HHJ= *\}°] ^^"(178)^ *fll &± #^-(190a) Aj-ojo) ^ -g-^ 

Cdcea, *U ^± ^l^-(190a)2)- A]2 s)-4i *l^-(190b) ^>^1^ ^ -g-e^ Cdceb, *U ^ 
^12 2^ €^"(190a)4 ^^B] SAl^ ^ ^^-(270) A>ojol ofl^ ^.^o. ^ Clca 
31 Clcb, *fll 3Mi ^^-(1903)^ ^1 ^^(131a, 131b)^ Aj-o]^ _g.e£.g. Cst ^ 
*1]<H #^(178)-4 ^ ^(270) -g-^-g; CdcS S^ltl-cf. 

<88> ^. ^ofl afs. ojj^ 5].^ ^q. (190a> iQOb)^ ^7fl^-(191, 192a, 

192b, 194a, 194b, 195a, 195b )# 7}*H , o] *! 7^(191, 192a, 192b, 194a, 194b, 
195a, 195b)!- *)H ^(178) ^ ^ ^^-(176)<H1 W ^^7> ^ 

€^-(178) ^ ^ ^^-(176)3}- ^7fl-^(191, 192a, 192b, 194a, 
194b, 195a, 195b)7> <&t±. ^7fl-^-(191, 192a, 192b, 194a, 194b, 195a, 

195b )!- -R-#3tt «o v ^ *IM ^^"(178) ^ ^ ^^-(176)^ ^ 

&7>7> ^d^AXpretilt)! ^Ml^ZL, ^a}* 7Mb ^ £-7}-^ sj-i ^^] 7 |. 

<89> *fll SMi ^l^(190a)^- *fl2 ^ €^-(190bH #^7}- ol7^£S. 

oo> ojE^v <5B^ aA ] ^jofl ^ tij-^ ^-g-^, 7]]olB^(Gate 

N-1)S] £ AlJiofl o\*}a) T22f T3°l f-*fl « 0 >^ ^^(178)<H1 ^ ^(+)^^) 

7fl££ £<£o) ^#5)JL, ^ll Sf-di #^-(190aHlb ^g-(-)^^ TjlS ^d^o] ^^^cf. 

w 0 v^ ^ ^( 178) o} i7 j ^oj-(Vdce)^- ^ cflolE^o.^Bl o]7>£|b 
&<&A 3] 2: ^i<a-^ *\7\ 4gcf. *>7) Til olH^i (Gate 

NH1 ^ ^]Jl7}- °l7>S]ol T l°l lb T2S|- T3^r 3.^- $L*S\°\ H>>^= ^^-(178) 
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°1 ^-fr 9M] s\JEL3. « 0 H> *\}°] ^ 4 1 &± *i^(190aHl f^^xr 3 

<9i> ol^ go), ^3 *JaHH rcfs ^oflA^ ^ ^ ^ £<$o] ^ ^i^- 

(190a)^ ^J&cj- %Va o v vdce-Va ^ ^7fls]_o^ tifl^ ^dM^M ^^cf. 

<92> o^H -£ 8# ^-JiS. «H Vdce» ^1^1-^ 4£-.4 ^4. o}sfl^ ^-fr -H-^Lf- 

<H1 TllolB =efl<y 71^ -g-^ -£jLAl<5>om. 

<93> Vdce=Vdl+[-C3 >Vdl+(C2+C3)Vd2+C2 >Vd3] /(C2+C3) 

<94> C1=C 1 ac+Cs t + ( Cdecb >C 1 cb ) / ( Cdceb+C 1 cb ) 

<95> C2=Cdeca 

<96> C3=Cdc 

<97> *j.3£ t ^^-(i90a)^ Va^l-JL *\]2 ^± *l^-(190b)£) '^tf* Vb^ 

<98> vb=Va >Cdceb/ ( Cdceb+C 1 cb) 

<99> 7} ^cf. o^H, Cdceb/CCdceb+Clcb)^ m4 ^-o.p.s Va7> VbiL4 %M>> ^ 

<100> o}<2}- ^-ol t ^VM-o^ 2j-4i ^ HHH *l<y-ol 4^. 5}-^ #^g- Wfl^^-O.^^ ^f- 



<101> 10£r ^ ^)4 ^ ^15 ^A)^ofl o)-^- ofl^ ^ 
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<M*Rr ^ 3^- ^-M- ^.Ji^- $H ^^-_o s *) 

7Hr*}t*. 

<ios> o^H £ 95 %Vj7^ Vdcel- 7j]^>^ tf-g-s}- ^-cf. O>eflo) .Ot^ 

&<>H Tflols ^^-4 =eflo] ^^-^ 7l^J -g-^ °A]^^cf. 
<104> Vdce=Vdl+ [ -C3 >Vdl+C2 >Vd3 ] / (C2+C3) 

<ios> ci=C 1 ac+Cs t + (Cdecb >€ 1 cb ) / ( Cdceb+C 1 cb ) 
<ioe> C2=Cdeca 
<i07> C3=Cdc 

<ios> *3aH1^-, s_ 10-1- JjL^, A\2 #^-g- «>BV H^1^&|(T3)^ 

^H^H ?M ^]3 ^Hlsf 3^-8: 3 *1 a] 71 ^ 3 

#-f-*H -B-^l #^d^ ^#^4 is D # ^#*Rr ^ 

^Vl- <3^*Rr ^ iLJL^ <Hofl ^^fo^ 

7>^*>l4. 

<i09> c^H £ 10-i- %JLS. *H Vdcel- 7\m*}i& cf^-sf ^-cf. oj-eflo^ ^.g. 

°fl tIMH ^^-4- =efl<y 71AJ -g-^ ^>-le>^cf. 
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<no> Vdce=Vdl+ [-C3 >Vdl+(C2+C3 )Vd2] /(C2+C3) 
<in> Cl=Clac+Cst+(Cdecb>Clcb)/(Cdceb+Clcb) 
<ii2> C2=Cdeca 
<ii3> C3=Cdc 

<ii4> s. ll£- ^-^sl m ^*HH n^s. <2»^ S.X\ #*l-g- H^l^Ei aA]^ 
afl^liolji, £ 12^ ^16 ^Ajojlofl 45. ofl^ SA | s)^. £ olcf. 

<iis> ^6 ^*HH 4€- ^ S^^l^Ei 5.^1^ *)12 S}-4i 

wv^. B^^]^E-l7]- Qo] *fl3 -€^H1^ cfsc}. 

<iie> £ n-g. ^-jis Vdcel- ^AV^ 4^-4 £4. o>Hfl^ 

<iit> Vdce=(Cl+C3) [(2-C3/C2)Vdl+Vd2]/(2C2+Cl) 

<iis> Cl=Clac+Cst+(Cdecb>Clcb)/(Cdceb+Clcb) 

<ii9> C2=Cdeca 

<i20> C3=Cdc 

<121> ^13 tflx] ^6 -M^l^lofl ^3 X^l ^*HH^r ^ #^-(176)# *fll 

^ ^^-(190a)2f ^12 1s\-±l 3*-^(190b)-§- ^t^. =L^, ^ ^ # 

^•(178)^- °}-%-*}<$ m ^(190a)4 ^12 Sj-^ *l^-(190b)# -%-^<LS. &^*t 

^J£ 9X^. °l*HH^r <=>]^\^ cfl^H 

<122> £ 130. ^. ^7 ^Al^ofl 4= oH^g S.X\ ^j-g- UVn}- E^l^ ^A^o} 
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X|7 ^^l^ofl trj-^ s.X\ <$X\ «v^- H^l^l 

tfl*^Rr SAl^ ^ ol§ AfojoU ^°J£H oi^ <*}^#o_5L o]^^ oicf. «v 

^ H^l^&| g.*}&2] 711 oje afl^( 12 i) ( Dl)olEiAj( 1 7 1 ) j 0.^1 #^d(131) ^ 71^- 
" wfl^i ^ 371]^ wvnv H^N^BKTl, T2, T3)5E. Xl3 ^^Hl^ ^-^>cf. 

zism Xl7 ^AHloflA^ ^^-o] s$^£\jl ^ XH £-=-(178, 178a, 178b) 

0} XI 1 £^(190a)£r XI 2 Sj-i ^i^-(190b)4-£ -g-^^-S ^?VcRr ^°1 

Xl3 ^H*!- 

£ 14*11 A i ^ ^ XH ^^"(178, 178a, 178b)3f XU s±± ^^(190a) ^£ 
-g-^-fr Cdcea, y o v ^ XH ^^"(178, 178a, 178b)sf X12 ^ ^^(190b) ^3 -g- 

Cdceb, Xll ^ X12 3}-^ ^i^-(190a)^ £^1^ ^ #^-(270) ^H^l ^ 

3 -§-^# *W Clca ^ Clcb, Xll SMi ^(190a)3}- -fM #^d(131a, 131b)^ a}- 
°1^ Cst, ^ XH ^^"(178, 178a, 178b)^ W £^-(270) ^H^l 

^g- CdcS. SAltlcf. 

X17 ^AHlofl 4^ on^ ^-^1^ ^ ^^. (190a) 190b)£ ^7fl-^-(191 ( 192a, 

192b, 194a, 194b, 195a, 195b)# 7}*]^, o) ^7fl-*f (191 , 192a, 192b, 194a, 194b, 
195a, 195b)«- ^ XH ^^"(178, 178a, 178b)°fl #Xl7l- -B-#^ ^ ^£ 

^ u c v ^= XH ^^"(178, 178a, 178b)2}- ^7fl-f-(191, 192a, 192b, 194a, 194b, 195a, 
195b)7> f^sH $\x%. ^7flJf(191, 192a, 192b, 194a, 194b, 195a, 195b)!- -f-*M 
-R-#£]^ u o v ^ XH #^-(178, 178a, 178b)£l ^XHl ^x}?} ^a} 

(pretilt)* ^ V Xl-£liL, ^d^AVl- 7fX^ 2}-4l ^ 7117V ^7>5l^ 
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<127> 5£?h afll S)-^ ^i^-(190a)2f ^12 s±±. (190b HI *\3. #^7} <?}7}£l. 

<!28> ole^V ^as] <^ SA] ^ofl ^ a}*} ^-g^}^, TlHH^KGate 

N-l)^ Ajsofl T24 T3°l ^) ^r^H ^ *H ^(178, 178a, 178bH 

<£( + )^3 7^)2: ^^^ZL, »U sfi ^^(190a)ofl^ #(-)^^ TjlS 

HTO ^^"(178)21 ^71 ^UCVdce)^: ¥ t-llolE^o.S.^-Ei 

«?]7>£l^ TllS -g-^ 7112: *}7\ °)^, *}7] ^21 Tfl o) 

H^CGate N)«fl £r 4}Ji7} <&7}S\o] Tl°l ^ nfl^. 12^ T3^ 2.^- ^ ^ 

^^■(178)°1 ^--B- ^^Hl XiTfl 51H.S ^ ^ *fll &± *l^(Va)SBi 

*d^l #^£lfe Vdce-Vp^s] *>* ^1 ^*>7ll ^cf. 

<129> ojsq- ^-ol f *j| 7 ^AHHl 4^ ^oflA^ w o V^= *q*1 ^ ^<y°l *U ^ 

(190a)^l *<HhVdce-Va ^Tll^AS*! wflla) ^A>z}-ol s^L^i}. 

<130> o^H S. 14* s}a} Vdcel- 711 <+*>^ ^4 o>Eflo] ^^1^ -fi-JE^ 

^ TlMH ^7^2] 7)^ ^Al^^cf. 

<i3i> Vdce=Vdl+[-C3>Vdl+(C2+C3)Vd2+C2>Vd3]/(C2+C3) 

<132> Cl=Clac+Cst 

<133> C2=Cdeca 

<i34> C3=Cdc+ (Cdecb >C 1 cb ) / (Cdceb+C 1 cb) 

<135> *V^, H)-^ ^^"(178, 178a, 178b)£l #*hg- VdceeHl-JI *fl2 Sl-i *L^-(190b) 
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<i36> Vb=Vdce>Cdceb/(Cdceb+Clcb) 

<137> 7 \ ^cf . 

<138> o\9\ Qo\ , ^uj-o] ^ cg<* ^oflAi ^oj-o] cf = ^ S[± ^-g- Wfl^^-O.^ ^ 

<139> £ 15 ^ £ 16£ zj-zj- *fl8 ^ ^|9 *UHH 4€- s) 

<140> ^18 ^Hfe, S. 151- iL<3, y o v ^ *fl<H #^-§- ^ B€*l^i(T2)^ 

°1 ^l^H ?M ^17 ^AHisq- cfs ^ojnf. aa ^^.o. ^ a] ?1 ^ 

* ^&Sr ii#*Kr ^.31^ ^ Jn#*Hr 

<141> C^7lA4 £ 15# *H Vdce» 7fl^>^ 4^-3^- ^"Cf. C>sfl<i] ^Al^ 

°fl £MH 7fl°lm ^4 =eflO] 7]^ -g-^ ^Al^O^Cf. 

<142> Vdce=Vdl+[-C3>¥dl+C2>Vd3]/(C2+C3) 
<143> Cl=Clac+Cst 
<i44> C2=Cdeca 

<U5> C3=Cdc+ (Cdecb >€ 1 cb ) / (Cdceb+C 1 cb ) 

<146> ^19 ^Hfe, £ 16-8: XI 2 Q± ^i^-g- ^ H^^l^El(T3)^ ^^-o] 

SU^r 3J°1 Xl7 ^H^}- ^o]cf. ^i^-i; ^ *1 a] 7) ^ 4^ # 
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^-S-*}<*l -fM €^d* i^#*>^ iL^* W*M ii 3 

-f-SH °<f^>« "S^Rr ^ ^^^-1- HJL^- $H ^^f-^SMj 

<i47> c^H £ 16* %JLS. *H Vdce* Tfl^}^ ^-nf. oj-zflS] o-t^ 

<i48> Vdce=Vdl+[-C3>Vcll+(C2+C3)Vd2]/(C2+C3) 

<i49> Cl=Clac+Cst 

<150> C2=Cdeca 

< i5i> C3=Cdc+ ( Cdecb >C 1 cb ) / ( Cdceb+C 1 cb ) 



<152> £ 170. a. m^o} ^ 10 ^Al^ofl 4^- s.X\ ej-ej- H^^lr^Ei £Al^ 

yfl^SolJl, £. 18£r aflH) ^H«fl tcj-s. ofl^ KX \ S| S£ olcf. 

<153> ^110 ^AHH tt)-g. ^ S^l ^ H^*]^ SAl.^ *fl2 3*4l *l^-g- 

<154> 0J7H £ is* %jlsL *H Vdcel- 7^1 cf*2f ^-cf. oVsflo^ ^Al^g. 

°fl &<>H TflolH 7)S$ -g,^ 

<155> Vdce=(Cl+C3) [(2-C3/C2)Vdl+Vd2]/(2C2+Cl) 

<i56> Cl=Clac+Cst 

<i57> C2=Cdeca 
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<i58> C3=Cdc+(Cdecb>Clcb)/(Cdceb+Clcb) 

<i59> o)^Hl^^ aj-^cq a>^^V ^Hl* #^o\ ^*}<&x)°}, ^ 7l# 

<160> £o] f ^oflA^ i#f£ *\}o] °]-%-*}<q ^9)2] °>^-§- %H V *> 

JL, #± iflofl ^S. cfs. ^oj-o] o]7>E|^ ^ 7flS] sj-^i ^<L3-*) 
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1] 

#7l 7)% flofl XU afl^d, 

#7l ^ 71^: flcfl ^^s)«>| oJob} ^-7] XU Bfl^aj- ^<^£]<H J2^>*>J1 Xl 
2 Mfl^i, 

#7l XU Hfl^S}- #71 XI 2 tifl^l H*>«H ^*Rr $-41 ^^o>tf 5U 

^y] XI l tifl^i^ #7l xi 2 *H-*M ^^*>^ a^-dt 9X°- 

^ A o V 7l XI 1 £ XI 2 2^ 2j7fl^ ^ ^<X£ ^^M- ^*Rr 7>^1^ ^ 

A oM ^ XH ^"71 XI 1 tifl>Sd ^ ^"71 X12 Hfl*Hl 3^"7}7> Z|Zl- o^SH 

&TT H o V ^ XH ^ H^H^l^Ei 

2] 

, A o V 7l XI 1 #7l XI 1 tifl^i ^ #71 X12 Bfl-a^ 3^7)-7V ZJ-ZJ- ^S) 0 ! & 

^ X]l ^ #^-g- ^ H^l^* Dj If^fe ^ m^^l^Bl S-A^. 
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3] 

*fl2*<M*1, 

#7l *fll $± #7l *}l tifl^ ^ #71 afl2 «fl^ofl 3^7>7> zfaq- <3^s]<H SU 

^ ^]2 Sj-i #^-g- ^ S<a*]iEi«- S^Hr ^ H^H^iEi 

[^T 1 * 41 

^13%MH, 

#71 »U #^"g- «V*q- E^^j^Ei^ ^>7l ^ ^-71 *)U tifl^, 7.>7l ^ # 

71 ^2 *m ^ #7l afil 3^ ^4 o^^M oljl, 

#71 ^12 ^ ^-g- W H^l^B^ #71 afll tifl^, *}7l ^-Sl ^"71 

^12 wfl^d ^ #7i ^i sj-d^ ^i^-s}- 

#71 ^-g" ^ B^l^^r #71 *tfl tifl^l, ^|]2 

till^ ^ #71 ^ ^ o^S^ ^ «^ S^^e) 
5] 

#71 ^12 aH^2f ^<££H JE^l-JL ^13 cl 3.^-*Hf- M]-^- H^l^Ei 

s^l#. 

6] 

#71 1 2l-4i ^-g- ^ H?fl^iE^ 7>7l #9] #7l 2fll Wfl^i, 7>7l #2} # 

71 ^112 Wfl^ ^ #71 *fll 2Ml o1j7, 
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#7l H}2 stei «m B^l^fe -S-71 afl^d, x>7l #7l 

*fl2 wfl^ g #7l afll o^^H Silo], 

#7l ^^--g- ^ H^^l^Ei^ #7] *U tifl^i, ^>7l *fl3 

[%^^ 7] 

#71 afll SMl #^-§- ^ H^l^fe ^>7l ^ #7l *fil tifl^i, ^>7l #21 # 

71 *112 ufl*] ^ #7l *fli s}-4i ^^-4 c^sH sa^, 

#71 *fl2 3}-^ ^-g- ^ H^l^l^r #71 *fll tifl^, ^-71 ^13 «11^1 ^ 

#71 ^11 ^ ^^j- <£^S\o] olOj^, 

#71 ^ *)H ^-g- ^ S^^l^Ei^ ^^21 ^-71 *fll tifl^, ^#51 ^-71 ^2 
«ti^ ^ #71 ^ ^ H^^l^Bl 

[^^t 8] 

*ll W^, 

#71 ^ *\]o) ^7} S}-^ ^7^21-^ #^^>51 $1JL, #7l afil 
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